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analgesia, they are associated with unwanted side-effects.[3] 
Epidural analgesia is the commonly used regional technique 
to alleviate pain after abdominal and gynecological surgeries 
although it might be contraindicated in some patients.[4] 
Transversus abdominis plane (TAP) block is a novel type 
of  peripheral nerve block that involves innervations of  
the anterolateral abdominal wall derived from T6-L1.[5] It 
provides adequate post-operative pain relieve following the 
various abdominal surgeries.[6-9] Unfortunately, TAP block 
duration is limited to effect of  administered local anesthetics 
(LA). The use of  an infusion catheter to administer LA 
is an option to prolong the block’s duration.[10,11] Recently, 
adjuvant medications were added to LA to prolong the 
eff ect of  TAP block.[12] Dexmedetomidine is a selective 
alpha 2 (α2) adrenergic agonist with both analgesic and 
sedative properties.[13] Its use with bupivacaine either 
epidurally or intrathecally associated with prolongation 

INTRODUCTION

Inadequate control of  post-operative pain leads to 
several unwanted adverse events ranging from patients’ 
discomfort, prolonged immobilization to thromboembolic 
phenomenon and pulmonary complications.[1] Analgesic 
multimodalities were recommended to relieve the post-
operative pain.[2] Opioids although provide satisfactory 
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A B S T R A C T

Background: Dexmedetomidine is an alpha 2 adrenergic agonist, prolongs analgesia 
when used in neuraxial and peripheral nerve blocks. We studied the effect of addition of 
dexmedetomidine to bupivacaine to perform transversus abdominis plane (TAP) block. 
Materials and Methods: A total of 50 patients scheduled for abdominal hysterectomy 
were divided into two equal groups in a randomized double-blinded way. Group B patients 
(n = 25) received TAP block with 20 ml of 0.25% bupivacaine and 2 ml of normal saline 
while Group BD (n = 25) received 0.5 mcg/kg (2 ml) of dexmedetomidine and 20 ml 
of 0.25% bupivacaine bilaterally. Time for fi rst analgesic administration, totally used 
doses of morphine, pain scores, hemodynamic data and side-effects were recorded. 
Results: Demographic and operative characteristics were comparable between the two 
groups. The time for the fi rst analgesic dose was longer in Group BD than Group B 
(470 vs. 280 min, P < 0.001) and the total doses of used morphine were less among 
Group BD patients in comparison to those in Group B (19 vs. 29 mg/24 h, P < 0.001). 
Visual analog scores were signifi cantly lower in Group BD in the fi rst 8 h post-operatively 
when compared with Group B, both at rest and on coughing (P < 0.001). In Group 
BD, lower heart rate was noticed 60 min from the induction time and continued for the 
fi rst 4 h post-operatively (P < 0.001). Conclusions: The addition of dexmedetomidine 
to bupivacaine in TAP block achieves better local anesthesia and provides better pain 
control post-operatively without any major side-effects.
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of  the LA effect.[14-18] In a prospective, double-blinded, 
randomized study, we try to assess the analgesic effect of  
adding dexmedetomidine to bupivacaine on TAP block 
for patients undergoing abdominal hysterectomy through 
laparotomy.

MATERIALS AND METHODS

After approval from the Research and Ethics Committee, 
60 patients were screened for eligibility to participate in 
the study. Written informed consent was obtained from 
50 patients over the age of  18 years, American Society 
of  Anaesthesiologists’ physical class I or II patients 
and scheduled for abdominal hysterectomy through 
pfannenstiel incision.

Exclusion criteria were patient refusal, patients with a 
history of  cardiac, respiratory, renal or hepatic failure, 
coagulation disorders, local infection at the site of  block, 
psychological disorders, allergy to study medications 
and chronic use of  pain medications or adrenoreceptors 
agonists or antagonists. During the pre-operative anesthetic 
assessment of  patients, visual analog scale (VAS) for pain 
assessment from 0 to 10 cm, with 0 meaning no pain and 
10 meaning the worst pain imaginable was explained to 
patients and the use of  intravenous-patient controlled 
analgesia (IV-PCA) for post-operative pain control was 
described to patients as well. IV Midazolam 0.03 mg/kg 
was administered 15 min before induction of  general 
anesthesia. Patients were monitored by non-invasive blood 
pressure, heart rate (HR), pulsoximetry, temperature and 
bispectral index (BIS). General anesthesia was standardized 
for all patients in both groups. F entanyl 2 mcg/kg, propofol 
2 mg/kg was intravenously administered and cisatracurium 
0.1 mg/kg was given to facilitate tracheal intubation. 
Endotracheal tube size 7.0 mm was used to intubate the 
trachea. Lungs were ventilated by pressure controlled mode 
to maintain normocapnia and sevofl urane/O2/air mixture 
was administered to keep BIS values between 40 and 60. 
All surgical interventions were performed by the same 
surgical team.

Randomization was performed using a computer generated 
program to allocate patients to various study groups using 
the method of  random number. The pharmacy prepared 
the study medications according to list of  study numbers. 
In Group B (n = 25); patients were received TAP block on 
each side using 22 ml of  study medication, which consisted 
of  20 ml of  bupivacaine 0.25% and 2 ml of  normal saline. 
While Group BD (n = 25) patients were received TAP block 
on each side with 22 ml, in which dexmedetomidine 0.5 
mcg/kg was dissolved in 2 ml of  normal saline and added 
to 20 ml of  bupivacaine 0.25%.

Following skin preparation, TAP blocks were performed 
by one of  the investigators under dynamic ultrasound 
guidance (M-Turbo, Sonosite Inc., Bothell, WA, USA). 
Broadband linear array ultrasound probe was placed in 
the axial plane across the mid-axillary line midway between 
costal margin and iliac crest. Following identifi cation of  the 
three different layers of  the abdominal wall, block needle 
(22-G, 90 mm SonoPlex Stim cannula, Pajunk®GmbH, 
Geisingen, Germany) was inserted in plane until its tip 
was located in between the internal oblique and transverses 
abdominis muscles. After careful aspiration injection of  
study medication was performed and hypoechoic layer was 
detected on ultrasound.

Fentanyl 1 mcg/kg IV was administered for any intra-
operative increase in the HR or mean arterial pressure 
(MAP) above 20% of  baseline. After completion of  the 
surgical procedure, patients’ tracheas were extubated after 
reversal of  neuromuscular blockade effect. Patients were 
transferred to post-anesthesia care unit, (PACU) and IV-
PCA was commenced with morphine (1 mg bolus, lock 
out time interval of  10 min and 4-h limit of  0.25 mg/kg 
without baseline infusion). IV-PCA was continued for 24 h 
post-operatively.

Throughout the procedure HR, MAP, end-tidal sevofl urane 
(ET sev) vol% and BIS values were recorded at 5, 10, 15, 30, 
60 min. Furthermore, the number of  administered fentanyl 
doses as a rescue medicine was documented.

In the PACU: Time to first analgesia request where 
recorded from the completion of  TAP block to fi rst given 
morphine dose. VAS was used to assess post-operative pain 
(VAS; where 0 = no pain and 10 = worst imaginable pain) 
during rest and on coughing.

Number of  used PCA boluses of  morphine at 0-4 h, 
4-8 h, 8-12 h, 12-18 h, 18-24 h was reported and the total 
consumption of  morphine (mg) in 24 h was calculated.

Nausea and vomiting were recorded using a categorical 
scoring system (0 = none, 1 = nausea, 2 = retching, 
3 = vomiting). IV Metoclopramide 10 mg bolus was 
offered for any patient with a score ³1. Inverted observer 
assessment of  alertness/sedation (OAA/S) scale where: 
1 = awake and 5 = asleep and unarousable was used to 
assess sedation level in the post-operative period.

In PACU and in fi rst 24 h post-operatively, MAP, HR, VAS 
(at rest and on coughing), nausea and vomiting, sedation 
score (OAA/S) were recorded on admission to PACU, 1, 
4, 8, 12, 18, 24 h post-operatively by an observer who was 
unaware of  the study protocol.
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Statistical analysis
The required sample size was calculated using G*Power© 
software version 3.1.0 (Institute of  Experimental 
Psychology, Heinrich Heine University, Dusseldorf, 
Germany). The primary outcome measure was time for 
fi rst analgesic request while secondary measures were VAS 
pain assessment scores and total analgesic consumption. 
Depending upon our practice, it was observed that the 
addition of  dexmedetomidine to LA solutions for TAP 
block associated with a large effect size (d) of  0.8 in regard 
to the outcome measures. Therefore, it was estimated that 
a sample size of  25 patients in each study group would 
achieve a power of  80% to detect an effect size of  0.8 in 
the outcome measures of  interest, assuming a type I error 
of  0.05. Statistical analysis was carried out on a personal 
computer using Medcalc© for Windows© v.12 statistical 
package (MedCalc Software, Mariakerke, Belgium). 
Normality of  a numerical data distribution was tested 
using the Kolmogorov-Smirnov test. Normally distributed 
numerical data were presented as mean (standard deviation) 
and between-groups differences were compared using the 
independent-samples Student t-test. Skewed data were 
presented as median (interquartile range) and differences 
between the two groups were compared non-parametrically 
using the Mann Whitney U test. Categorical data were 
presented as ratio and inter-group comparison was 
performed using the Pearson Chi-square test or Fisher’s 
exact test if  >20% of  cells in a contingency table had 
expected count <5.

Reported P values are two-tailed. P < 0.05 was considered 
as statistically signifi cant.

RESULTS

Demographic data and operative characteristics in the two 
groups were comparable [Table 1]. None of  the patients 
in both groups requested extra-doses of  intra-operative 
fentanyl. Post-operatively, the time for fi rst analgesic dose 
was longer in Group BD than Group B [470 vs. 280 min, 
P < 0.001; Figure 1] and the total doses of  used morphine in 
the fi rst 24 h were less among patients in Group BD when 
compared with those in Group B [19 vs. 29 mg, P < 0.001; 
Figure 2]. Figure 3 presented the longer time to the fi rst 
PCA bolus and the less frequent use of  PCA boluses 
among Group BD patients in comparison with Group B 
patients. VAS was signifi cantly reduced in all post-operative 
points for the fi rst 8 h in Group BD when compared 
with Group B, both at rest and on coughing [P < 0.001, 
Figure 4a and b]. Table 2 shows HR readings among both 
groups in the intra-operative and post-operative period. 
In Group BD lower HR was noticed 60 min from the 
starting time and continued until 4 h post-operatively 

(P < 0.001). Changes in MAP, BIS, or ET sev readings 
were not statistically signifi cant in both groups. 11 cases 
of  Group B complained from nausea (score 1) and three 
patients in Group BD. In both groups, the incidence of  
sedation, nausea and vomiting and the use of  anti-emetic 
medications were not statistically signifi cant except for the 
fi rst post-operative hour where Group BD patients were 
more sedated than those in Group B [P < 0.005, Table 3].

DISCUSSION

The major finding of  this study is that addition of  
dexmedetomidine to bupivacaine in TAP block provides 
prolonged post-operative analgesia and better pain control 
than LA alone. The duration of  LA was longer, VAS was 
lower and the need for rescue morphine doses was less when 
dexmedetomidine was added to bupivacaine. Brummett 
et al. have reported that perineural administration of  
high-dose dexmedetomidine in combination with 
bupivacaine enhanced  LA blockade in rats without 
inducing neurotoxicity.[19] Many studies have found 

Table 1: Demographic data and operative 
characteristics in the two study groups

Variable Group B (n=25) Group BD (n=25) P value
Age (year) 43.8 (8.5) 43.2 (9.6) 0.816
ASA-PS (I/II) 15/10 14/11 0.774
Weight (kg) 67.5 (1.4) 68.2 (1.8) 0.112
Height (cm) 167.2 (5.8) 169.0 (4.5) 0.238
Surgical time (min) 74.5 (9.1) 72.6 (7.5) 0.421
Anesthetic time (min) 96.5 (10.4) 98.0 (8.6) 0.586
Data are presented as mean (standard deviation) or ratio. Group B = TAP block with 
bupivacaine, Group BD = TAP block with bupivacaine and dexmedetomidine, ASA-
PS = American Society of Anesthesiologists Physical Status

Figure 1: Time to fi rst analgesic (TFA) in both groups in minutes. 
Boxplot of TFA. Box represents interquartile range. Horizontal line 
across box represents the median. Error bars represent 5th and 95th 
percentiles
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that the addition of  dexmedetomidine to LA in central 
neuraxial blocks and in peripheral nerve blockades in 
human was a safe and effective way to potentiate the 
LA effect and reduce the required analgesics.[14-18,20-23] 

On the other hand , Ozalp et al . have compared 
dexmedetomidine -ropivacaine mixture to ropivacaine 
alone in patient controlled interscalene analgesia and they 
reported similar pain scores in both groups without any 

Table 2: Changing in Heart rate intra-operativly and during postoperative period among both groups
Time

Variables Base-line 5 min 10 min 15 min 30 min 60 min
Intraoperative HR

Group B 87 (87-87.5) 77 (76-77) 80 (80-81) 82 (81-82) 80 (79-80) 81 (80-81)
Group BD 87 (87-87) 77 (77-77) 80 (80-81) 82 (82-82) 80 (79-80) 72 (72-72)*

Time
Variables Base-line 1 h 4 h 8 h 12 h 18 h 24 h
Post-operative HR

Group B 82 (82-82) 82 (81-82) 82 (82-82) 80 (79-80) 82 (82-82) 81 (81-81) 84 (83.5-84)
Group BD 73 (73-73)* 74 (74-74)* 74 (74-74)* 80 (80-80) 82 (81-82) 81 (81-82) 84 (84-84)

Group B = TAP block with bupivacaine, Group BD = TAP block with bupivacaine and dexmedetomidine. Data are presented as median and (interquartile range). *Signifi cant 
diff erence between study Group and control Group (P < 0.001)

Figure 3: The median values of patient controlled analgesia boluses 
used by patients in both groups. Error bars represent interquartile 
range

Figure 4b: Median values of visual analog scores for pain 
assessment on coughing in both groups. Error bars represent 
interquartile range

Figure 4a: Median values of visual analog scores for pain assessment 
during the rest in both groups. Error bars represent interquartile range

Figure 2: The cumulative doses of morphine consumed by the patient 
in 24-h. Box represent interquartile range. Horizontal line across box 
represents the median. Error bars represent 5th and 95th percentiles 
and markers lying beyond these limits represent outliers
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advantageous effect of  dexemedetomidine.[24] Literatures’ 
review did not reveal any study describe the addition of  
dexemedetomidine to bupivacaine for TAP block. TAP 
block is an expanding regional anesthesia technique that 
provides good analgesia to the skin and musculature 
of  the anterior abdominal wall in patients undergoing 
various abdominal surgeries.[6-9] McDonnell et al. in their 
study contributed the prolonged effect of  ropivacaine 
TAP block to the relatively poorly vascularised TAP 
resulting in a slower rate of  drug clearance.[6] In our 
study, the addition of  dexmedetomidine to bupivacaine 
in TAP block led to further prolongation of  analgesia, 
less requirement of  rescue morphine and lower VAS pain 
scores. Similar to our fi nding, many investigators reported 
that the addition of  dexmedetomidine to different types 
of  LA agents in various types of  peripheral nerve blocks 
resulted in prolongation of  analgesic effect.[20-23] On the 
other hand, Masuki et al. suggested that dexmedetomidine 
induces vasoconstriction through an action on α2 
adrenoceptors in the human forearm[25] and the later 
might contribute to the longer duration of  action. Other 
investigators have supported a third mechanism of  action 
through α2 adrenoceptors agonist effect rather than 
vasoconstriction. They contributed that to the direct 
effect on the peripheral nerve activity.[26] Whatever the 
mechanism of  dexmedetomidine’s action, it seems that 
it potentiates the LA effect and prolongs the analgesic 
duration.

Dexmedetomidine might associate with some side-effect 
such as hypotension, bradycardia and sedation particularly 
at higher doses.[14] In our study, we noticed a signifi cant 
fall in the HR 60 min following the administration of  
dexmedetomidine opposite to the control group. This 

effect persisted for 4 h, but without any hemodynamic 
instability. The decrease in pulse rate might be related to 
the post-synaptic activation of  central α2 adrenoceptors, 
leading to decreased sympathetic activity and slower 
HR.[27,28] Similar to HR increased sedation was noticed in 
the fi rst post-operative hour among Group BD patients. 
None of  our patients required treatment for the low HR 
or sedation. The low dose of  dexmedetomidine used in 
our study might be the reason behind the minor adverse 
events. Further studies are needed to determine the safe-
effective dose of  dexmedetomidine and to assess the risk 
of  perineural administration of  dexmedetomidine among 
bigger patients’ sample.

One limitation of  this study is lack of  proper assessment of  
success rate of  TAP block procedure as it was performed 
following the induction of  general anesthesia, but we 
depend upon the skills of  the investigators and the use 
of  ultrasonography guided block for proper placement 
of  blocking needle. A second limitation is the inability 
to assess dexmedetomidine plasma concentration among 
study patients to determine whether its action was related 
to systemic absorption or pure local effect.

CONCLUSION

The addition of  dexmedetomidine to bupivacaine in TAP 
block achieves better local anesthesia conditions and 
provides better pain control post-operatively without any 
major side-effects.
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